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Description 

The present invention relates to a needle as- 
sembly equipped with a valve, which is adapted to 
be used for infusing blood or liquid into a blood 5 
vessel. 

Generally, the infusion of blood or liquid into a 
blood vessel is conducted by piercing a needle . 
assembly comprising an inner needle member fit- 
ted integrally in the outer needle member into the w 
blood vessel, withdrawing only the inner needle 
member from the blood vessel, and then connect- 
ing the hub of the outer needle member with a 
connector of, for example, a blood-infusion set (or 
a liquid-infusion set). 15 

In this case, blood tends to leak out of the 
proximal opening of the hub of the outer needle 
member during the step of withdrawing the inner 
needle member, or during the step of connecting 
the hub of the outer needle member to the connec- 20 
tor. In order to prevent such a leakage of blood, an 
outer needle member provided on its hub portion 
with a valve has been conventionally proposed. 

Fig. 1 shows an example of such an outer 
needle member equipped with a valve. This outer 25 
needle member comprises an outer needle 1, an 
outer needle hub 3 fixed to the proximal end of the 
outer needle 1 and having a passage 2 commu- 
nicating with a longitudinal hollow portion 1a of the 
outer needle 1, and a film-like valve 4 mounted at a 30 
middle portion of the passage 2 of the outer needle 
hub 3. 

When in use, an inner needle member (not 
shown) comprising an inner needle and an inner 
needle hub fixed, to the proximal end of the inner 35 
needle is fitted in the outer needle member thereby 
forming a needle assembly, which is then pierced 
into a blood vessel. Thereafter, the inner needle 
member is withdrawn from the outer needle mem- 
ber, leaving the outer needle member indwelled in 40 
the blood vessel. In this case, even if the inner 
needle member is withdrawn from the outer needle 
member, any leakage of blood can be effectively 
prevented due to the presence of the valve 4. 
However, when a connector of for example an 45 
infusion set is fitted in the outer needle hub 3,the 
connector is kept within the outer needle hub 3 as 
shown in Fig. 2. Namely, only the tip portion 5a of 
connector 5 is grasped by the valve 4 leaving 
proximal end portion 5b kept free to move due to so 
the presence of the valve 4, thereby rendering the 
connector to be fixed in the outer needle hub 3 in a 
very unstable state as a whole. As a result, the 
connector 5 is merely weakly fitted in the outer hub 
3 so that the connector is more likely to be ac- 55 
cidentatly detached if it is carelessly handled. 

EP-A-0 316 096 discloses a hemostasis valve 
which includes a longitudinally extended housing 


having first and second opposing open ends, a cap 
means enclosing the first end and having an open- 
ing" to permit insertion of a catheter into the longitu- 
dinally extended housing; and a one-piece seal 
means located within the central passage of the 
longitudinally extended housing. The seal means is 
provided with a sealing neck and sealing exit lips 
arranged so that the catheter may be readily in- 
serted through the sealing neck and out the sealing 
exit lips. The second end of the valve housing is 
attached to a sheath which is inserted into, the 
vasculature. By employing this hemostasis valve, it 
is possible to use different catheters which may 
vary in diameter. 

DE-C-3809127 discloses a cannula for insertion 
of a catheter which comprises a end cap, a valve 
housing, and a seal closing the passage between 
the cap and the inside of the valve housing. The 
inner hollow portion within the valve housing is 
larger than the inner hollow portion within the cap. 
The valve is comprised of a flexible gasket and a 
spring. When a tubular member is inserted through 
the valve, a portion of the gasket is deformed and 
is urged against the outer surface of the tubular 
member by the action of the spring. 

In both documents, the enlarged inner portions 
are such that the valve will not expand against the 
interior wall of these enlarged inner portions. 

Accordingly, an object of the present invention 
is to provide a needle assembly equipped with a 
valve, which can be strongly and liquid-tightly con- 
nected to a connector of blood or liquid infusion 
set. 

In order to solve the problems of the prior art 
as mentioned above, measures are taken according 
to the present invention to form an enlarged hollow 
portion at a portion of the hub of the outer needle 
member which is located inner side of the valve- 
mounting portion, the inner diameter of the en- 
larged hollow portion being larger than an inner 
diameter of a portion of the hub which is located 
outer side of the valve-mounting portion. This en- 
larged hollow portion presents a relief for the valve 
when a connector of a blood or liquid infusion set 
is connected to the outer needle hub. 

Accordingly, the present invention provides a 
combination of a needle assembly and a rod-like 
member or tubular member, said needle assembly 
being equipped with a valve and comprising an 
outer needle member including an outer needle (or 
cannula and the like), an outer needle hub fixed to 
the proximal end of the outer needle and having an 
inner passage communicating with the outer nee- 
dle, and a valve mounted to close the inner pas- 
sage of the outer needle hub and being capable of 
allowing a rod-like member or a tubular member to 
pass therethrough, the outer needle hub including 
an enlarged hollow portion formed in a portion 
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thereof which is located inner side of the valve- 
mounting portion and said rod-like member or tu- 
bular member having an outer diameter which is 
substantially the same as an inner diameter of a 
passage of a portion of the outer needle hub which 
is located outer side of the valve-mounting portion, 
characterized in that the inner diameter of the 
enlarged hollow portion is larger by twice a com- 
pressed thickness of the valve as it is pressed by 
the attachment of the rod-like member or the tubu- 
lar member than the inner diameter of said portion 
of the outer needle hub which is located outer side 
of the valve-mounting portion and in which the rod- 
like member or the tubular member is fitted, the 
enlarged hollow portion forming a relief for receiv- 
ing said deformed portion of the valve under com- 
pression when the rod-like member or the tubular 
member is inserted through the valve. 

It is preferable that said portion of the inner 
wall surface of the outer needle hub which is lo- 
cated outer side of the valve-mounting portion is 
formed into a luer taper, thereby improving ' the 
fitting strengh and liquid-tightness of the rod-like 
member (such as a connector of a blood or liquid 
infusion set) or the tubular member relative to the 
outer hub. 

When using the needle assembly as construct- 
ed above, the inner needle hub is fitted in the outer 
needle hub, and then pierced into a blood vessel. 
Then, the inner needle member is withdrawn from 
the blood vessel as well as from the outer needle 
member, and a connector of for example a blood 
or liquid infusion set is fitted in the outer needle 
hub. At this moment, the circumferential portion of 
the valve is bent inward by the insertion of the 
distal portion of the connector. However, this bent 
circumferential portion of the valve is allowed to 
escape into the enlarged hollow portion of the outer 
needle hub, so that the proximal end portion of the 
connector can be hermetically settled on the inner 
wall of the proximal portion of the outer needle 
hub. As a result, the connector can be fitted in the 
outer needle hub with a sufficient fitting strength. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a sectional view showing an example of 
the outer needle member equipped with a valve 
according to the conventional needle assembly; 
Fig. 2 is a partial sectional view of the outer 
needle member shown in Fig. 1, to which a 
connector of a blood or liquid infusion set is 
connected; 

Fig. 3 is a partial sectional view of a needle 
assembly according to the present invention; 
Fig. 4 is a sectional view of the needle assembly 
of Fig. 1, wherein the inner needle and inner 


needle hub are withdrawn therefrom; 
Fig. 5 is a perspective view of a valve to be 
used in the present invention; 
Fig. 6 is a side view of the valve shown in Fig. 
5 5; and 

Fig. 7 is a partial sectional view of the outer 
needle member shown in Fig. 4, to which a 
connector of a blood or liquid infusion set is 
connected. 

w This invention will be further explained with 

reference with the example shown in Figs. 3 to 7. 

Fig. 3 illustrates a partial sectional view of a 
needle assembly according to the present inven- 
tion, wherein the needle assembly comprises an 

15 outer needle 10, an outer needle hub 12 fixed to 
the proximal end of the outer needle 10 and having 
an inner passage 11 communicating with the outer 
needle 10, an inner needle 13 which is adapted to 
be inserted into the outer needle 10 through the 

20 outer needle hub 12 to such an extent that only the 
tip portion 13a of the inner needle 13 projects 
outward through the tip of the outer needle 10, an 
inner needle hub 14 fixed to the proximal end of 
the inner needle 13 and adapted to be fitted in the 

25 outer needle hub 12, and a valve 15 mounted to 
the outer needle hub 12, closing the inner passage 
of the outer needle hub 12 and being capable of 
allowing a rod-like member (for example a connec- 
tor of blood or liquid infusion set) or a tubular 

30 member to pass therethrough. 

To be more specific, the outer needle hub 12 
comprises a distal portion 12a and a proximal 
portion 12b, each connected together by being 
fitted to each other. The valve 15 is held between 

35 these connected portions of the distal portion 12a 
and the proximal portion 12b by the circumferential 
portion thereof. The inner diameter "D" of the 
distal portion 12a near the mounting portion of the 
valve 15 is enlarged as compared with the inner 

40 diameter "d" of the proximal portion 12b near the 
mounting portion of the valve 15 (see Fig. 4). 
Therefore, when a connector of a blood or liquid 
infusion set is fitted in the outer needle hub 12 as 
explained later, this enlarged portion (namely, "D") 

45 provides a relief or an escape space for the de- 
formed portion of the valve 15. Accordingly, the 
inner diameter "D" is larger than the inner diameter 
"d" by twice the compressed thickness of the 
deformed portion of the valve 1 5. 

so As for the valve 15, one shown in US-A- 

4,610,665, such as shown in Figs. 5 and 6 can be 
employed. Namely, a valve formed of a resilient 
disc having a pair of linear cuts, i.e. a first cut 15a 
opening only to the top surface of the disc, and a 

55 second cut 15b opening only to the back surface of 
the disc, and crossed with each other at their 
centers can be employed. Of course, it is possible 
to employ any other type of film-like valve. The 
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valve 15 is so constructed that when the inner 
needle 13 is withdrawn from the outer needle hub 
12 as shown in Fig. 4, the valve 15 is spontane- 
ously closed so as to prevent body liquid such as 
blood from leaking out of the outer needle 10. 

It is desirable to make the inner wall of the 
proximal end portion 12b of the outer needle hub 
12 into a luer tapered surface expanding toward the 
proximal end side of the outer needle hub 12 in 
view of increasing the fitting strength between the 
outer needle hub 12 and a connector as explained 
hereinafter. 

Next, the operation of the needle assembly as 
constructed above will be explained below. 

First, as shown in Fig. 3, the inner needle 13 is 
inserted into the outer needle 10 through the outer 
needle hub 12. When the inner "needle hub 14 is 
sufficiently engaged to fit in the proximal end por- 
tion 12b of the outer needle hub 12, the tip portion 
13a of the inner needle 13 is projected out of the 
tip portion of the outer needle 10, thereby render- 
ing the needle assembly ready for smoothly pierc"- 
ing and penetrating into a blood vessel. Thereafter, 
the needle assembly is operated so that the tip 
portion of the outer needle 10 pierces and pene- 
trates into, for example, a blood vessel. Subse- 
quently, the inner needle 13 is withdrawn from the 
outer needle hub 12. At this moment, the valve 15 
is spontaneously closed so as to prevent blood 
from leaking out of the outer needle hub 12. Then, 
a connector 16 of a blood or liquid infusion set (not 
shown) is fitted in the outer needle hub 12 as 
shown in Fig. 7 in such a manner that distal end 
portion of the connector 16 is inserted through the 
valve 15. 

When the distal end portion of the connector 
16 is inserted through the valve 15, the valve 15 is 
deformed as shown in Fig. 7, i.e. the deformed 
portion of the valve 15 is received under compres- 
sion into the enlarged portion, having a diameter of 
"D", of the distal portion 12a of the hub 12. There- 
fore, the central outer wall portion of the connector 
16 is hermetically contacted to the inner wall sur- 
face of proximal end portion 12b of the hub 12, 
thereby allowing the connector 16 to be strongly 
fitted in the proximal end portion 12b. 

In this case, if the inner surface of the proximal 
end portion 12b of the hub 12 is of a luer tapered 
form, the fitting of the proximal end portion 12b to 
the connector 16 can be further improved. 

This in turn improves the liquid-tightness of the 
connection between the hub 12 and the connector 
16. 

As explained above, the outer needle hub of 
the present invention is constructed in such a man- 
ner that the inner diameter of a portion of the outer 
needle hub which is located near the valve-mount- 
ing portion and at the outer needle side as viewed 


from the valve-mounting portion is enlarged by 
twice the compressed thickness of the deformed 
portion of the valve as compared with the inner 
diameter of a portion of the outer needle hub which 

5 is located near the valve-mounting portion and at 
the proximal end side as viewed from the valve- 
mounting portion. Therefore, even if a rod-like 
member such as a connector of an infusion set as 
described above or a tubular member is inserted 

70 through the valve, the deformed portion of the 
valve can be conveniently received under compres- 
sion into this enlarged portion, thereby allowing the 
rod-like member or the tubular member to be 
closely contacted and secured to the inner surface 

75 of the proximal end of the outer needle hub. As a 
result, the fitting strength of the outer needle hub to 
a rod-like member or a tubular member can be 
increased, so that once the rod-like member or the 
tubular member is fitted in the outer needle hub, it 

20 would be difficult for the rod-like member or the 
tubular member to be detached from the outer 
needle hub by accident, and leakage of body liquid 
from the outer needle member can be prevented 
without fail. 

25 

Claims 

1. A combination of a needle assembly and a 
rod-like member or tubular member, said nee- 

30 die assembly being equipped with a valve 

(15), and comprising an outer needle member 
including an outer needle (10), an outer needle 
hub (12) fixed to the proximal end of the outer 
needle (10) and having an inner passage (11) 

35 communicating with the outer needle (10), and 

a valve (15) mounted to close the inner pas- 
sage (11) of the outer needle hub (12) and 
being capable of allowing said rod-like mem- 
ber or tubular member to pass therethrough, 

40 the outer needle hub including an enlarged 

hollow portion formed in a portion thereof 
which is located inner side of the valve-mount- 
ing portion, and said rod-like member or tubu- 
lar member having an outer diameter which is 

45 substantially the same as an inner diameter of 

a passage of a portion of the outer needle hub 
(12) which is located outer side of the valve 
mounting portion, characterized in that the in- 
ner diameter of the enlarged hollow portion is 

so larger by twice a compressed thickness of a 

deformed portion of the valve (15) as it is 
pressed by the attachement of the rod-like 
member or the tubular member than the inner 
diameter of said portion of the outer needle 

55 hub (12) which is located outer side of the 

valve-mounting portion and in which the rod- 
like member or the tubular member is fitted, 
the enlarged hollow portion forming a relief for 
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receiving said deformed portion of the valve 
(15) under compression when the rod-like 
member (16) or the tubular member is inserted 
through the valve (15). 

2. The combination according to claim 1, char- 
acterized in that said portion of the outer nee- 
dle hub (12) which is located outer side of the 
valve-mounting portion has a tapered inner wall 
surface. 

3. The combination according to claim 1, char- 
acterized in that said outer needle hub (12) 
comprises a distal portion (12a) and a proximal 
portion (12b), connected to each other, and the 
valve (15) is held between these connected 
portions of the distal portion (12a) and the 
proximal portion (12b) by the circumferential 
portion thereof. 

4. The combination according to claim 1, char- 
acterized in that said valve (1 5) is formed of a 
disc having a pair of linear cuts (15a, 15b), i.e. 
a first cut (15a) opening only to the top surface 
of the disc, and a second cut (15b) opening 
only to the back surface of the disc, and 
crossed with each other at their centers. 

5. The combination according to claim 1, char- 
acterized in that said rod-like member (16) is 
of a cylindrical form. 

Patentanspriiche 

1. Kombination einer Nadelanordnung und eines 
stabfdrmigen Elements oder rohrformigen Ele- 
ments, wobei die Nadelanordnung mit einem 
Ventil (15) versehen ist, und umfassend ein 
auBeres Nadelelement, enthaltend eine AuBen- 
nadel (10), eine Aufiennadelbuchse (12), die 
am proximalen Ende der Auflennadel (10) be- 
festigt ist und eine mit der AuBennadel (10) in 
Verbindung stehende Innendurchfuhrung (11) 
aufweist, und ein Ventil (15), das zum Ver- 
schliefien der Innnendurchfuhrung (11) der Au- 
Bennadelbuchse (12) angebracht ist und in der 
Lage ist zu gestatten, daG das stabformige 
Element oder rohrformige Element hindurch- 
tritt, wobei die Aufiennadelbuchse einen erwei- 
terten hohlen Abschnitt aufweist, der in einem 
Abschnitt von ihr gebildet ist, der sich innen- 
seitig des Ventilanbringabschnittes befindet, 
und wobei das stabformige Element oder .das 
rohrformige Element einen Aufiendurchmesser 
aufweist, der im wesentlichen derselbe : wie 
> derjenige eines Innendurchmessers einer 
Durchfuhrung eines Abschnittes der Aufienna- 
delbuchse (12) ist, der sich auBenseitig des 


Ventilanbringabschnittes befindet, dadurch ge- 
kennzeichnet, dafi der Innendurchmesser des 
erweiterten hohlen Abschnittes urn das Zweifa- 
che einer komprimierten Dicke eines defor- 

5 mierten Abschnittes des Ventils (15), wenn er 

durch die Anbringung des stabformigen Ele- 
mentes oder des rohrformigen Elementes 
druckbeaufschlagt wird, groBer als der Innen- 
durchmesser des Abschnittes der AuBennadel- 

io buchse (12) ist, der sich aufienseitig des Ven- 

tilanbringabschnittes befindet, in dem das stab- 
formige Element oder das rohrformige Ele- 
ment befestigt ist, wobei der erweiterte hohle 
Abschnitt ein Relief zur Aufnahme des defor- 

15 mierten Abschnittes des Ventils (15) unter 

Kompression bildet, wenn das stabformige 
Element (16) oder das rohrformige Element 
durch das Ventil (15) eingefuhrt wird. 

20 2. Kombination nach Anspruch 1, dadurch ge- 
kennzeichnet, daB der Abschnitt der Aufien- 
nadelbuchse (12), der sich auBenseitig des 
Ventilanbringabschnittes befindet, eine ver- 
jungte Innenwandflache aufweist. 

25 

3. Kombination nach Anspruch 1, dadurch ge- 
kennzeichnet, daB die Aufiennadelbuchse 
(12) einen distalen Abschnitt (12a) und einen 
proximalen Abschnitt (12b) umfaBt, die mitein- 

30 ander verbunden stnd, und das Ventil (15) zwi- 

schen diesen verbundenen Abschnitten des di- 
stalen Abschnittes (12a) und des proximalen 
Abschnittes (12b) durch dessen Umfangsab- 
schnitt gehalten ist. 

4. Kombination nach Anspruch 1, dadurch ge- 
kennzeichnet, daB das Ventil (15) aus einer 
Scheibe mit einem Paar linearer Einschnitte 
(15a, 15b) gebildet ist, d.h. einem ersten Ein- 

40 schnitt (15a) der sich lediglich zur Oberseite 

der Scheibe offnet, und einem zweiten Ein- 
schnitt (15b) der sich lediglich zur Ruckseite 
der Scheibe offnet, und die an ihren Zentren 
miteinander gekreuzt sind. 

45 

5. Kombination nach Anspruch 1, dadurch ge- 
kennzeichnet, daB das stabformige Element 
(16) eine zylindrische Form aufweist. 

so Revendications 

1. Association d'un ensemble d'aiguilles et d'un 
organe en forme de tige ou organe tubulaire, 
ledit ensemble d'aiguilles etant muni d'une 
55 soupape (15) et comprenant un element for- 

mant aiguille exterieure qui comprend une ai- 
guille exterieure (10),. un manchon (12) d'aiguil- 
le exterieure fixe a I'extremite proximale de 
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1'aiguille exterieure (10) et comportant un pas- 
sage interieur (11) qui communique avec I'ai- 
guille exterieure (10), et une soupape (15) 
montee pour fermer le passage interieur (11) 
du manchon (12) d'aiguilie exterieure et capa- 5 
ble de permettre le passage dudit organe en 
forme de tige ou dudit organe tubulaire, le 
manchon d'aigurlle exterieure comprenant une 
partie creuse agrandie formee dans sa partie 
qui est placee sur le cote interieur de la partie w 
de montage de la soupape et ledit organe en 
forme de tige ou organe tubulaire ayant un 
diametre exterieur qui est sensiblement le 
meme que le diametre interieur du passage de 
la partie du manchon (12) d'aiguilie exterieure J5 
qui est situee sur le cote exterieur de la partie 
de montage de soupape, caracterisee en ce 
que le diametre interieur de la partie creuse 
agrandie est plus grand de deux fois I'epais- 
seur comprimee de la partie deformee de la 20 
soupape (15) lorsqu'elle est comprimee par la 
fixation de I'organe en forme de tige ou de 
I'organe tubulaire que le diametre interieur de 
ladite partie du manchon (12) d'aiguilie exte- 
rieure qui est placee sur le cote exterieur de la . 25 
partie de montage de soupape et dans lequel 
Torgane en forme de tige ou I'organe tubulaire 
est embofte, la partie creuse agrandie formant 
une partie en relief destinee a recevoir ladite 
partie deformee de la soupape (15) sous com- 30 
pression quand I'organe en forme de tige (16) 
ou I'organe tubulaire est introduit a travers la 
soupape (1 5). 

2. Association selon la revendication 1 , caracteri- ■ 35 
see en ce que ladite partie du manchon (12) 
d'aiguilie exterieure qui est situee sur le cote 
exterieur de la partie de montage de soupape 

a une surface de paroi interieure biseaut^e. 

40 

3. Association selon la revendication 1, caracteri- 
see en ce que ledit manchon (12) d'aiguilie 
exterieure comprend une partie distale (12a) et 
une partie proximale (12b) raccordees I'une a 
I'autre et la soupape (15) est maintenue entre 45 
ces parties raccordees de la partie distale 
(12a) et de la partie proximale (12b) par sa 
partie circonfeVentielle. 

4. Association selon la revendication 1, caracteri- 50 
see en ce que ladite soupape (15) est faite 
d'un disque comportant une paire d'encoches 
rectilignes (15a, 15b), a savoir une premiere 
encoche (15a) qui ne s'ouvre que sur la surfa- 
ce de dessus du disque et une seconde enco- 55 
che (15b) qui ne s'ouvre que sur la surface 
arriere du disque, encoches qui se croisent au 
niveau de leur centre. 


5. Association selon la revendication 1, caracteri- 
see en ce que ledit organe en forme de tige 
(16) a une forme cylindrique. 
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AB A posterior segment approach for cell transplantation or injection into 
the subretinal space of the dog has been developed. Controlled 
penetration to the subretinal space was achieved using a 29-gauge 
injection cannula, either blunted or with a 30 degrees sharpened bevel, 
and partially ensheathed with moveable plastic tubing. Depending on the 
injection volume used, the retina detached, and the fluid was reabsorbed 
within 1-3 weeks, although for smaller volumes the retina reattached 
within a matter of days. The optimal injection volume used was between 
100 and 150 microl, or two injections of 55 microl each. By 
ophthalmoscopy following the surgery, it was possible to serially monitor 
the injection site and retinal bleb through fundus photography. Light 
microscopy demonstrates the distribution of stable, viable RPE cells in 
the subretinal space up to 6 months. The transplantation technique 
developed for the dog is atraumatic and free from any major surgical or 
clinical complications. It can be readily used to deliver cells or fluids 
to localized regions of the subretinal space. 
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AB Injection of fluids or drugs into the subretinal space is often necessary 
during subretinal surgery. The authors have developed a flexible 
micro-cannula for subretinal surgery that can be used for submacular 
injection of drugs or for atraumatic hydrodissection of the retina. The 
novel features of the soft tip include reduced diameter (200 microns), 
increased length, and material selection for resistance to tip buckling. 
The authors have used this cannula following pars plana vitrectomy for 14 
patients with subfoveal choroidal neovascularization secondary to 
age-related macular degeneration (13 patients) and angioid streaks (1 
patient). The cannula creates a relatively atraumatic retinotomy and 
allows an efficient, controlled injection of subretinal fluid. This 
micro-cannula seems to be a valuable tool for the subretinal infusion 
of fluids or drugs. 
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AB We prospectively evaluated a modified version of a previously reported 
technique of retrobulbar anesthesia for vitreoretinal surgery involving 
the use of a blunt 19-gauge cannula to directly infuse anesthetic into 
the retrobulbar space. Using this method, 60 consecutive patients 
undergoing scleral buckling surgery had effective anesthesia and akinesia, 
with no complications. 
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AB We describe a new technique in which ocular anesthesia is obtained by 
dissection of the superior quadrants, as in strabismus or retinal 
surgery, followed by direct infusion of the retrobulbar space with local 
anesthetic agent, using a blunt 19-gauge cannula. In 1 12 cases of. 
cataract surgery in which we used this direct sub-Tenon's approach, we 
found it to be a safe, simple, and effective method of achieving rapid 
ocular anesthesia. 
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